Organizations create innovation strategies to improve their productivity and the competitive advantage. In this sense, innovation management facilitates the realization of innovation. It is known that measurement is important in the management processes; however, there is no classification of the contributions in these subjects. Therefore, in this study we identify publications that involve measurement and analysis in the management of innovation. Our study used a systematic mapping of the literature and it shows that in recent years there has been an increase in research on measurement, however, there are few studies and only for certain industrial sectors, sizes of companies and countries. Hence, there is a little worked research space which can be more developed.
Introduction
The business environment is dynamic, accordingly organizations try to improve their performance and become more and more competitive (Taghizadeh, Jayaraman, Ismail, & Rahman, 2014) . In this context, innovation, as a way to obtain a new or significantly improved product (goods or services) (OECD, 2005) , is a promoter of economic growth, competitiveness and prosperity of organizations (Sillanpää & Junnonen, 2012) . Some authors mention that innovations provide a competitive advantage to companies ( (Taghizadeh et al., 2014) ; (Dereli, 2015) ; (Hervas & Dalmau, 2006) ).
The innovation management is a mechanism that allows the innovation process to be formalized, facilitating companies to generate new ideas, practices and products in a systematic way (Pinheiro & Tigre, 2015) , producing a positive effect of innovation in the performance of small, medium and large companies (Ndubisi, Capel, & Ndubisi, 2015) . Therefore, innovation management is strategic for the survival of organizations (Ortt & Van der Duin, 2008) . The management of innovation processes involve activities, tools (Bajenescu, 2017) and in general, respond to a structure that relates resources, skills, knowledge, technology, management and business (Murcia Rivera, 2012) .
If a company intends to be successful in achieving competitive advantage by developing innovation, it must have an effective implementation of innovation management, for which it needs to define strategies and build an administrative structure to support its innovations (Dereli, 2015) . The companies can be successful or not when applying their strategies, so it is important to define procedures to measure and analyze the innovation management and identify the improvements needed to contribute to achieving the desired performance (Taghizadeh et al., 2014) . However, although some related studies on innovation management are known, some authors agree that there is little research on this topic ( (Mir, Casadesús, & Petnji, 2016) ; (Taghizadeh et al., 2014) ). Following the affirmation of the authors, the present research has as hypothesis the existence of a small population of studies on the measurement of innovation management.
The objective of this study is to determine the contributions that researchers have made on the measurement of innovation management in the organizations. For which, an analysis has been carried out using the technique of systematic mapping. Section 2 addresses the systematic mapping process carried out. Section 3 describes the results obtained by answering the research questions. Section 4 presents the conclusions and future work.
Design and execution of the research
The study was carried out using the methodology of literature systematic mapping of the Petersen (Petersen, Feldt, Mujtaba, & Mattsson, 2008) and relevant aspects of the methodology of literature systematic review proposed by Kitchenham (Kitchenham et al., 2009) . In this section, the research questions, the collection procedure, selection of studies, data extraction and classification of the studies are described
Definition of the research question
To achieve the objective of the study, it was defined three research questions (RQ): RQ 1: How have publications on innovation management measurement evolved? This question is to determine how the number of publications related to the measurement of innovation management has varied and what types of research have been used for these studies. RQ 2: What is the contribution of the set of publications in relation to the measurement of innovation management? It is expected to find some model, framework, methodology or analysis that refers to some form of measurement of innovation management. RQ 3: What kind of industrial sectors and sizes of companies are involved in the set of publications? The objective is to identify the industrial sectors and the size of the companies with the most research done.
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Collection of studies
The elaboration of the search string followed the PICO strategy (Population, Intervention, Comparison, Results) presented by Santos (Santos, Pimenta, & Nobre, 2007) . To achieve a greater breadth of search, we decided to consider two elements of the PICO: (1) Population: set of elements that are subject to revision, for the mapping, the keyword used was "innovation management"; (2) Results: information that is expected from the research, for the mapping, it is all information that involves a measurement exercise, therefore, the keywords considered were: ("measurement" OR "value" OR "measure" OR "impact" OR "metrics").
The search string obtained was ("innovation management") AND ("measurement" OR "value" OR "measure" OR "impact" OR "metrics"), and it was executed in the libraries: EbscoHost, Emerald, Proquest, IEEExplore, ScienceDirect, and WebOfScience.
Selection of studies
The selection of the primary studies was carried out following a threestage process. In the stages, inclusion criteria (IC), exclusion (EC) and validation of the studies were applied.
In the first stage, the exclusion criteria (EC) were defined and applied in the following order: (EC1): studies published in journals indexed or presented at research conferences; (EC2): studies published from 2007 onwards, considering that the UNE 166002 is a certifiable standard and its first edition was published in 2006 (CTN 166 -Actividades de investigación, 2014); (EC3): studies that are in languages other than English, Portuguese or Spanish; and (EC4): duplicate studies.
The second stage carried out applying inclusion criteria (IC) in the following order: (IC1): studies whose titles and keywords are related to research questions are accepted; and (IC2): studies are included whose summaries; introduction or conclusions are related to the objective of the present study.
The third stage consisted of the validation of the primary studies to answer the research questions. The quality assessment criteria (QAC) were applied in the following order: (QAC1): does the study describe topics related to research questions?; (QAC2): do the findings described in the study help answer the research questions?; (QAC3): does the study contain a clear statement of the objectives of the research?; (QAC4): does the study use an adequate research methodology?; (QAC5): do the conclusions address the objectives of the research?; (QAC6): was the study subjected to a rigorous review process?
According to the authors (Kitchenham, Mendes, & Travassos, 2007) and (Sulayman & Mendes, 2009 ) recommend assigning scores in the evaluation of QAC: equal to 1, if the article meets the criteria, equal to 0.5, if the article partially complies, equal to 0, if the study does not meet the criteria. The articles had a total score greater than three, consequently, all the studies obtained from the second stage were considered as primary for the present research.
The execution of the search string returned 2080 studies. In the execution of the first stage 1072 studies were obtained, and in the second stage, 17 primary studies were achieved. The studies obtained scores higher than three in the quality assessment, so they were ratified at the end of the third stage.
Extraction, classification and initial results
The relevant data of each primary study were recorded in a form and then classified. The types of data extracted were: the year, the size of the company, the industrial sector, and the country (see Table 1 ). These types of data allowed to make some classifications and consolidate the results for a better analysis.
Some studies mentioned having done their research in company sizes such as: small and medium enterprises (SME), small, medium and large companies, but there were other studies that did not specify the size (Table 1 ). The industrial sectors found have been very varied, so we prefer not to make any classification and present them directly in Table 1 . In the case of countries, it was also very varied; however, if we classify them based on continents, we observe that the theme developed is not alien to the interests in research and development. The countries of the primary studies of Table 1 belong to the group of countries that stand out in research and development in each continent according to the world bank (UNESCO, 2018).
Answer of the research questions
In this section, we present the answers to the RQ based on an analysis from the data extracted from the primary studies.
RQ 1: How the publications on measurement of innovation management have evolved?
If we look at Table 1 we see that there is a lot of research related to innovation management, however, on the subject related to the measurement only 17 articles were found. A striking fact is that the largest number of articles were submitted between 2014 and 2017, coinciding with the appearance of the second version of the UNE 166002 standard (CTN 166 -Actividades de investigación, 2014), which could explain the increase in the number of articles.
It is important to mention that the first non-experimental version of the UNE 166002 standard on requirements for a management system for research, development and innovation (R+D+i) was published in 2006 (CTN 166 -Actividades de investigación, 2014). The UNE 166002 standard allows the implementation of a system of R+D+i management for organizations, which may opt for a certification granted by AENOR (CTN 166 -Actividades de investigación, 2014). Being a certifiable standard, this implies carrying out measurement activities, and therefore a reason of interest in researchers to address topics of innovation management measurement.
RQ 2: What is the contribution of the publications in relation to the measurement of innovation management?
The proposals found have been named according to the authors as a model, framework, system, methodology and as an analysis research. In general, the studies have developed the theme of innovation management where they included, in one of their tasks, some measurement activity as it is summarized below: (Arzola & Mejías, 2007) : define the 7D conceptual model oriented to the evaluation of internal management in service organizations, measures performance with the objective of exceeding customer expectations. It is based on the criteria of excellence models of management and measurement of innovation, defining seven dimensions and quantitative and qualitative criteria for each. The dimensions are leadership, strategic planning, customer satisfaction, processes, organization, human resource competencies and social responsibility. (Tien et al., 2007) : propose a theoretical model that analyzes the impact of the implementation of innovation management in high-tech manufacturing companies in Taiwan. It works with mediating variables, such as type of industry and company level, to demonstrate a significant impact on competitiveness. (Salazar et al., 2010) : define a model for the management of innovation in SMEs, allows organizing and systematizing processes, projects and R+D+i resources. It describes five aspects: management responsibility, resource management, processes, R+D+i activities, measurement, analysis and improvement. (Sánchez et al., 2011) : define a conceptual model that evaluates the innovative behavior of the company based on the practices that performs on innovation management. It allows to know how innovation management is related to the growth and performance of companies in the medium and long term. The model consists of nine dimensions and 19 factors that characterize the organizational behavior. According to the authors, depending of the industrial environment and company type, different innovation management practices are used. (Moreira & Stramar, 2015) : propose a holistic model of innovation management from a social approach. It consists of seven basic values for the analysis and understanding of innovation management: strategy, learning, knowledge, confidence, creativity, power, culture. (Vitezić & Vitezić, 2014) : define a conceptual model of sustainable innovation, propose a constant measurement of innovation. It is based on controllers that define metrics and tools for analyzing the effectiveness of innovation. The controllers accompany the innovation process in general and propose adjustments. (Dickel & Moura, 2016) : propose a model that measures the performance of the organization based on measurement criteria for two factors: knowledge management and innovation management. In knowledge management, it measures the ability to use the experiences of people, the infrastructure and processes of the organization around knowledge. Innovation management assesses the ability of the organization to focus on innovation development. (Mir et al., 2016) : define a model that is an adaptation of the proposals of (Lawson & Samson, 2001 ) and (Saunila & Ukko, 2012) . The first proposal considers three dimensions: standardized innovation management system, innovation capacity and business performance. The second proposal establishes a framework for measuring innovation capacity. The model defines as SIMSMA2 (Standardized Innovation Management System Model Analysis) uses six dimensions: the innovation performance, the innovation capacity, business performance, managing innovation through the UNE 166002, financial crisis, and types of innovation.
The contributions that the authors present as frameworks: (Wong & Chin, 2007) : describe a hierarchical framework for the organizational innovation management (OIM) in the manufacturing industry. The authors define three categories, which are divided into seven focus areas, each area defining a group of critical factors to evaluate OIM best practices. (Singh & Markeset, 2008) : define a framework for the management and coordination of service innovation in the oil and gas industry. Develops the service innovation processes in four phases: idea collection, evaluation of ideas, development of service design, and implementation, the latter includes service review and improvements for delivery. (Cohn, 2013) : defines a management framework for corporate valueadded innovation. The framework has five levels and develops a tool for assessing competitiveness based on questions. The objective is to analyze the company and progress with respect to its competitors, obtaining aspects to innovate, determine strengths and weaknesses to achieve its goals. (Song et al., 2015) : propose a systematic framework for the innovation management of PSS (product-service system). It consists of three levels: strategic, tactical and innovation support. The support level defines the performance management to be able to evaluate and provide feedback to the other levels to improve the future operation. The contributions that the authors present as a system, methodology and analysis research: (Taghizadeh et al., 2014) : realize an analysis of the SPOTS model (strategy, process, organization, tools/technology, system) for the telecommunications industry. The model is used to explain how service innovation practices influence market performance, the service development and the delivery process performance. The model defines an innovation process with a control process to help reduce time and cost in the development of new products. (Ošenieks & Babauska, 2014) : present an analysis of SMEs in Latvia. The analysis uses success critical factors as the measurement system performance that involves: growth, stability, profit and market share. Other factors consider the application of knowledge in innovation: competitive advantage through knowledge and collaboration practices, knowledge as a resource to reduce complexity in the innovation process, availability of internal and external knowledge. (Rahman et al., 2015) : realize a study on non-financial performance measurement through two models: measurement model and the structured model. The study focused on the activities of measuring the new services development and the delivery process improvement. Conducted a survey to evaluate establishment of standards for the performance of services, mapping processes to reduce activities without value, improvement documentation of process, measurement compliance with the processes, institutionalization of continuous improvement processes.
(Alfaro-García et al., 2017): define a methodology of measurement of innovation management based on the seven key areas of innovation measurement proposed by (Adams, Bessant, & Phelps, 2006) . It consists of a survey made to small and medium manufacturing companies and an analysis of subjective information. The analysis uses two techniques: (1) the theory of expertons for the review of all opinions, (2) the induced generalized ordered weighted aggregation operator, which complements the result of the first technique. (Danilevicz & Correa, 2017) : define an innovation management system (IMS) to guide the decision-making process in the selection of potential projects. In addition, propose indicators to monitor the selected projects. It consists of three pillars: stimulation towards innovation, selection of ideas, and implementation of projects.
RQ 3: What kind of sectors of the industries and size of companies are involved in the publications found?
The industrial sectors and the sizes of the companies declared in the primary studies were reviewed, finding that the largest population of studies occurs in the manufacturing sector (17.6%), services (11.8%) and telecommunications (11.8%), although a 29.4% of the studies did not specify a sector (Table 1) .
Likewise, from Table 1 and Figure 1 we can mention that: (i) 70.6% of the studies do not specify the size of the companies involved, (ii) 17.6% of the studies were conducted in small and medium-sized companies, where one of them was from the manufacturing sector, other two studies that did not specify the sector, (iii) for the small, medium and large company, 9.1% were presented but no sector was required, (iv) 70.6% of the studies did not define company size, however some of them do not specify the sector. The Figure 1 corroborates the statement that, in recent years, there has been a greater interest in the issue of measurement of innovation management. Therefore, we find more bubbles from 2014 onwards.
Conclusions and future work
The main objective of our study was to determine the contributions that researchers have made on the measurement of innovation management. In RQ1, it has been possible to find an increase in the number of publications on the measurement of innovation management, which suggests an interest in the subject. From RQ2 these publications are very specific to the need and context in which they were developed, and according to RQ3 this occurs in the manufacturing sector.
Based on the findings found, it can be concluded that there are few studies on the measurement of innovation management, even though interest in various countries in the world is notorious. There has been an increase in publications in recent years and a variety on the subject in research. While there are some contributions on measurement, these are not for all sectors or sizes of company. The contributions found on the measurement of innovation management were developed in a context related to issues such as performance, effectiveness, competitiveness, improvement, among others, and specific to a sector and company size.
As future works, there are several knowledge areas to be developed yet, either to create a model, a methodology or a framework for establishing ways of measuring innovation management. In addition, cases of application of existing contributions can be made, but in contexts that complement or improve the results obtained.
